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NEDED 


Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  is  a  copy  of  the  Bugbee  Reservoir  Dam  (CT-00491)  Phase  I 
Inspection  Report,  prepared  under  the  National  Program  for  Inspection 
of  Non-Federal  Dams.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Protection  for 
your  cooperation  in  this  program. 

Sincerely , 


Incl 

As  stated 


- J 

» 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 
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BUGBEE  RESERVOIR  DAM 
CT  00491 


CONNECTICUT  RIVER  BASIN 
WEST  HARTFORD,  CONNECTICUT 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 

IDENTIFICATION  NO:  _ CT-00491 _ 

NAME  OF  DAM:  _ Bugbee  Reservoir  Dam _ 

TOWN:  _  West  Hartford _ _ 

COUNTY  AND  STATE:  _ Hartford  County,  Connecticut _ 

STREAM:  _ Hart  Meadow  Brook _ _ 

DATE  OF  INSPECTION:  _ December  16,  1980 _ 

BRIEF  ASSESSMENT 

Bugbee  Reservoir  Dam  consists  of  an  earth  embankment, 

approximately  410  ft.  long  with  a  top  width  of  14  ft.  and  a 
maximum  height  of  20  ft.  The  low  level  outlet  for  the  project 
is  the  principal  spillway  which  consists  of  a  two-stage  rein¬ 
forced  concrete  intake  riser,  a  48-inch  reinforced  concrete 
pipe  and  a  21  ft.  long  concrete  impact  basin.  In  addition  to 
the  low  level  outlet,  there  is  a  200  ft.  wide,  grassed  trape¬ 
zoidal  channel  at  the  dam's  south  end  serving  as  the  emergency 
spillway. 

Based  on  the  visual  inspection  and  review  of  available 
plans  and  reports,  Bugbee  Reservoir  Dam  is  judged  to  be  in  good 
condition;  however,  during  the  inspection,  there  was  a  light 
snow  cover  of  two  to  three  inches  which  may  have  obscured 
problems  such  as  erosion  or  settlement.  In  addition,  since  the 
reservoir  area  was  dry,  the  inspection  could  not  reveal  seepage 


conditions. 


As  per  the  Corps  of  Engineers '  Recommended  Guidelines 


for  Safety  Inspection  of  Dams,  the  Bugbee  Reservoir  Dam 
is  classified  as  'Intermediate'  in  size  with  'High'  hazard 
potential.  A  test  flood  equal  to  the  probable  maximum 
flood  (PMF)  was  selected  in  accordance  with  the  Corps  of 
Engineers'  Guidelines.  The  calculated  test  flood  inflow  of 
4000  cfs  which  includes  1680  cfs  overflow  from  Talcott  Reser¬ 
voir,  results  in  a  routed  outflow  of  3400  cfs.  With  the  water 
level  at  the  top  of  the  dam  the  maximum  spillway  capacity  is 
6000  cfs,  which  is  175%  of  the  routed  test  flood  outflow.  The 
storage  capacity  of  the  reseroir  at  the  top  of  the  dam  is  1300 
ac.  ft. 

As  the  dam  is  a  'high'  hazard  potential,  and  a  breach  may 
result  in  excessive  economic  loss  and  more  than  a  few  lives  may 
be  endangered,  an  emergency  operation  plan  should  be  prepared 
and  implemented.  An  operation  and  maintenance  manual  describing 
normal  routine  procedures  should  also  be  prepared. 

It  is  recommended  that  the  owner  employ  a  qualified  regis¬ 
tered  engineer  to  do  the  following  within  two  years  of  receipt 
of  this  report: 

Inspect  the  dam  during  the  time  that  water  is  impounded 
in  the  reservoir  with  particular  attention  to  locating  possible 
seepage; 

Inspect  the  dam  at  a  time  when  there  is  no  snow  cover  with 
particular  attention  to  locating  areas  of  erosion  and  settlement, 
and  animal  burrows. 


In  addition  to  these  recommendations  there  are  also  several 


remedial  measures  contained  in  Section  7  which  should  be  carried 

out  by  the  owner  within  two  years  of  receipt  of  this  report. 

GOODKIND  &  O'DEA,  INC. 

AND 

SINGHAL  ASSOCIATES 
(J.V.) 


tO(  rZjJLflQ.^Ce 
Lawrence  J.  B 
(Goodkind  &  O 


This  Phase  I  Inspection  Report  on  Bugbee  Reservoir  Dam  (CT-00491) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation:  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
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present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  by  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not_  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences 
and  railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  pulic.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


PROJECT  INFORMATION 
Section  I 


1.1  GENERAL 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  National  Program  of  Dam  Inspection  throughout  the  United  States. 
The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  New  England  Region.  Goodkind  &  O'Dea  Inc., 

Hamden,  Conn,  and  Singhal  Associates,  Orange,  Connecticut 
(Joint  Venture)  have  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of  Connecticut. 
Authorization  and  notice  to  proceed  were  issued  to  Goodkind  & 

O'Dea  Inc.  and  Singhal  Associates  (J.V.)  under  a  letter  of 
December  9,  1980  from  Colonel  William  E.  Hodgson,  Jr.,  Corps 
of  Engineers.  Contract  No.  DACW  33-81-C-0022  dated  December  9, 

1980  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose  of  Inspection 

The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring  correc¬ 
tion  in  a  timely  manner  by  non-federal  interest. 
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Encourage  and  prepare  the  States  to  quickly  initiate 
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effective  dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Darns. 
1.2  DESCRIPTION  OF  PROJECT 

a .  Location 

Bugbee  Reservoir  Dam  is  situated  on  the  Hart  Meadow 
Brook,  a  tributary  of  Trout  Brook  in  the  watershed  of  South  Branch 
of  Park  River.  The  confluence  with  the  Park  River  is  approximately 

5*5  miles  downstream.  Location  of  the  project  is  approximately  2.2 
miles  northeast  of  West  Hartford  Town  Hall  and  0.7  miles  east  of  the 
intersection  of  Haynes  Road  and  North  Main  Street.  The  geographic 
location  of  the  site  may  be  found  on  the  Avon  Quadrangle  Map, 
having  coordinates  of  latitude  N41°-46.8'  and  longitude  W72°-45.7'. 

b .  Description  of  Dam  and  Appurtenant  St ructures 

Bugbee  Reservoir  is  impounded  by  Bugbee  Reservoir  Dam  which 
is  a  grass-covered,  homogeneous  earth  embankment ,  410  ft.  long. 
Excavated  material  from  the  emergency  spillway  consisting  of  a  poorly 
graded  non-plastic  fine  sand  was  utilized  in  the  dam  embankment. 

Top  width  of  the  dam  is  14  ft.  whereas  the  upstream  and  downstream 
slopes  are  3  1/2  horizontal  to  1  vertical  and  3  horizontal  to  1 
vertical  respectively.  Bugbee  dam  has  a  top  elevation  of  167.8' 

(MDC  Datum-Metropolitan  District  Commission  Datum  -  2.08'  higher 
than  NGVD)  and  a  maximum  height  of  20  ft.  Extending  to  the  hardpan 
a  cutoff  trench,  8  ft.  wide  and  varying  from  approximately  2  to  5  ft. 
deep  is  centered  under  the  dam  crest.  In  addition,  there  is  a  3  ft. 
wide  foundation  drain  trench  located  under  the  downstream  slope  as 
noted  on  the  general  dam  plan  in  /Appendix  B.  The  underdrain  system 
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outlets  into  the  concrete  impact  basin  through  two  6"  perforated 
pipes.  Under  the  dam's  north  end,  there  is  also  an  18"  sewer 
pipe  encased  in  concrete  as  shown  on  the  general  dam  plan  in 
Appendix  B. 

Serving  as  the  low  level  outlet,  the  principal  spillway 
consists  of  a  two-stage  reinforced  concrete  intake  riser  dis¬ 
charging  through  a  48-inch  reinforced  concrete  pipe  under  the 
dam  embankment.  The  pipe  is  112  ft.  long  and  discharges  into 
a  21  ft.  long  concrete  impact  basin  leading  to  the  natural 
downstream  channel.  The  low  level  inlet  of  the  intake  riser 
is  a  1  ft.  high  by  9  ft.  wide  rectangular  opening  with  an  in¬ 
vert  elevation  of  147.5'  (MDC  Datum)  whereas  the  high  level 
inlet  weirs  are  at  an  elevation  of  152.0'  (MDC  Datum).  Trash 
racks  are  located  at  both  the  low  level  inlet  and  the  high 
level  inlet  weirs  on  the  intake  riser. 

The  emergency  spillway  is  a  grassed  trapezoidal  channel 
200  ft.  wide  at  the  control  section  with  a  crest  elevation  of 
163.3'  (MDC  Datum)  which  is  4.5  ft.  below  the  crest  of  the  dam. 

As  shown  on  the  general  dam  plan  in  Appendix  B,  the  side  slopes 
of  the  emergency  spillway  approach  and  discharge  channels  are 
3  horizontal  to  1  vertical.  The  approach  channel  bottom  is  level 
whereas  the  discharge  channel  is  at  a  grade  of  2.25%.  Situated 
on  the  north  side  of  the  discharge  channel  is  an  earthfill  dike 
with  a  crest  14  ft.  wide  and  at  the  same  elevation  as  the  top 
of  dam.  The  dike  has  side  slopes  of  3  horizontal  to  1  vertical 
with  rip-rapping  along  the  south  slope  (See  typical  section  of 
emergency  spillway.  Sheet  B-2) . 


c.  Size  Classification:  'Intermediate' 

According  to  the  Corps  of  Engineers'  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  a  dam  is  classified  'Inter¬ 
mediate'  if  either  its  height  is  between  40  and  100  ft.  or  the 
storage  volume  is  between  1000  and  50,000  ac.  ft.  The  Bugbee  Reser 
voir  Dam  has  a  maximum  height  of  only  20'  but  the  maximum  storage 
is  1300  ac.  ft.  As  such,  it  is  classified  as  'Intermediate  in  size 

d.  Based  on  the  Corps  of  Engineers'  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  hazard  classif ication  for 
Bugbee  Reservoir  Dam  is  'high* .  A  dam  failure  analysis  indicates 

that  a  breach  of  the  dam  would  result  in  a  downstream  flood  flow 
of  approximately  20,000  cfs  causing  an  11  ft.  high  wave  of  water 
to  travel  down  the  Hart  Meadow  Brook  and  its  overbanks  on  both 
sides.  Continuation  of  the  valley  flood  routing  through  Hart 
Meadow  Brook  shows  that  even  at  the  3rd  cross-section  located 
5,000  ft.  down  from  the  dam  near  Bropkside  Drive,  the  excess 
flow  and  wave  heights  are  as  high  as  16,000  cfs  and  10  ft.  re¬ 
spectively. 

The  depths  of  flow  in  the  brook  in  the  area  of  the  15  houses 
considered  (the  last  one  being  2,700  ft.  from  the  dam)  are  4  ft. 
at  pre-failure  depth  and  11  ft.  at  post  failure  depth.  None  of 
these' houses  which  are  located  on  Asylum  Avenue,  Fox  Chase  Lane, 
Pioneer  Drive  and  Harvest  Lane  are  subject  to  flooding  under  the' 
test  flood  conditions.  Under  dam  failure  conditions,  they  will 
•„  .  be  flooded  to  depths  of  1  ft.  to  3  ft.  above  their  first  floor 

elevations . 


L-  4 


The  dam  failure  would  result  in  flooding  of  a  number  of 
houses  and  streets  including  State  Route  4  (Asylum  Avenue) . 
There  is  potential  for  'excessive  economic  loss'  and  possible 


loss  of  more  than  a  few  lives. 

e .  Ownership 

The  Bugbee  Reservoir  and  Dam  are  owned  by: 

The  State  of  Connecticut 
Department  of  Environmental  Protection 
State  Office  Building 
165  Capitol  Avenue 
Hartford,  Conn.  06115 
Telephone:  (203)  566-7244/7245 

f .  Operator 

Mr.  Victor  Galgowski 
Superintendent,  Dam  Maintenance 
D.E.P.  (Water  Resources  Unit) 

165  Capitol  Avenue 
Hartford,  Conn.  06115 
Telephone:  (203)  566-7244/7245 

g .  Purpose  of  Dam 

The  purpose  of  the  dam  is  flood  control. 

h.  Design  and  Construction  History 
The  dam  and  appurtenant  structures  were  designed  in 

the  year  1965  by  the  U.S.  Department  of  Agriculture,  Soil 

Conservation  Service  in  Storrs,  Connecticut.  In  1969  the  dam 
construction  was  completed. 

i .  Normal  Operational  Procedures 

The  Bugbee  Reservoir  is  normally  dr^  with  no  permanent 
pool.  At  this  time,  there  are  no  operational  procedures,  such 
as  dam  surveillance  or  reservoir  level  readings. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  consists  of  1.86  sq.  mi.  of  moderately 
sloping  terrain,  with  an  average  slope  of  approximately  4.5%  and 
elevations  ranging  from  160  to  700'  MSL.  Most  of  the  area  is  in¬ 
habited  and  has  a  number  of  town  roads  passing  through  it.  In 
addition  to  the  runoff  from  this  drainage  area,  the  project  re¬ 
ceives  1680  cfs  overflow  from  Talcott  Reservoir. 

b.  Discharge  at  Damsite 

Discharge  from  the  impoundment  occurs  at  two  spillway 
facilities.  The  principal  spillway  is  a  drop  inlet  structure 
consisting  of  a  two-stage  reinforced  concrete  intake  riser  and 
a  112  ft.  long  48"  reinforced  concrete  pipe  under  the  dam  embank¬ 
ment.  The  emergency  spillway  is  a  trapezoidal  grassed  channel 
200  ft.  wide  at  the  control  section  and  located  at  the  south  end 
of  the  dam. 

1.  Outlet  works  (conduits)  size: 

Low  level  inlet  invert  elevation: 

High  level  weir  inlet  elevation: 

Discharge,  capacity  at  test  flood: 

Elevation : 

2.  Maximum  known  flood  at  damsite: 


1-48"  RCP 

147.5'  ( MDC  Datum) 

15  2.0'  ;.;DC  Datum) 

250  cfs 

166.3'  (MDC  Datum) 
Unknown 
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Principal 
Spillway 
(cf  s) 


Emergency 
Spi 1 lway 
(cf  s) 


Total 
(cf  s) 


I 


3.  Ungated  spillway  capacity  at 

top  of  dam:  273 

Elevation: 

4.  Ungated  spillway  capacity  at 

test  flood  elevation:  260 

Elevation: 

5.  Gated  spillway  capacity  at 

normal  pool  elevation: 


5700  6000 

16  7.3'  (HD C 
Datum) 

3140  3400 

166.3' (MDC 
Datum) 


N/A 


6.  Gated  spillway  capacity  at 

test  flood  elevation:  X/A 


7.  Total  spillway  capacity  at 


il 

test  flood  elevation:  260 

Elevation : 

3140 

3400 

166.3' (MDC 
Datum) 

1  ■ 

8. 

Total  project  discharge  at 
top  of  dam: 

Elevation : 

6,000 
167.8  ' 

cf  s 

(MDC 

Datum) 

>  __ 

9. 

Total  project  discharge  at 

Test  flood  elevation: 
Elevation: 

3,400 

166.3’ 

cf  s 
(MDC 

Datum) 

c . 

Elevation  -  Feet  above  MDC  Datum  (2.08 

hioher 

than 

the  NGVD) 

* 

> 

1. 

Streambed  at  toe  of  dam: 

147.2 

2. 

Bottom  of  cutoff: 

Varies 

3. 

Maximum  tailwater: 

N/A 

L 

4. 

Recreation  pool: 

N/A 

5. 

Full  flood  control  pool: 

163.3 
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6. 

Spillway  crest: 

163.3  (Emergency) 

152.0  (Principal  - 

1  K 

high  level  inlet  weir) 

7. 

Design  surcharge  -  original  design: 

165.75 

8. 

Top  of  dam: 

167.8 

1  . 

9. 

Test  flood  surcharge: 

166.3 

d.  Reservoir  -  Length  in  Feet 

1 

1. 

Normal  pool: 

N/A 

- 

2. 

Flood  control  pool: 

6,750 

3. 

Spillway  crest  pool: 

?•  ■ 

Emergency  spillway 

6,750 

► 

Principal  spillway 
(High  level  inlet  weir) 

400 

4. 

Top  of  dam: 

7,400 

i  k 

5. 

Test  flood  pool: 

7,150 

e .  Storage  -  Acre  Feet 


i  l 

1. 

Normal  pool: 

N/A 

2. 

Flood  control  pool: 

730 

9  _ 

3. 

Spillway  crest  pool: 

Emergency  spillway 
Principal  spillway 
(High  level  inlet  weir) 

730 

6 

4. 

Top  of  dam: 

1,300 

9 

5. 

Test  flood  pool: 

1,100 

f.  Reservoir  Surface  -  Acres 

1.  Normal  pool: 

N/A 

l  . 

2. 

Flood  control  pool: 

120.0 
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3.  Spillway  crest  pool: 

Emergency  spillway  120.0  Acres 

Principal  spillway 

(High  level  inlet  weir)  2.0  Acres 


4. 

Top  of  dam: 

157.0  Acres 

5. 

Test  flood  pool: 

132.5  Acres 

Dam 

1. 

Type : 

Earth  Embankment 

2. 

Length : 

410  ft. 

3. 

Height: 

20  ft.  ' 

4. 

Top  width: 

14  ft. 

5. 

Side  slopes: 

3h  hor.  to  1  vert. 

(upstream) 

3  hor.  to  1  vert. 

(downstream) 

6. 

Zoning : 

None.  The  entire  embank¬ 
ment  consists  of  homogen¬ 
eous  fill. 

7. 

Impervious  core: 

N/A 

8. 

Cutoff : 

There  is  a  cutoff  trench 
with  depth  varying  from 

2  to  5  ft.  and  bottom 
width  8.0  ft. 

9. 

Grout  curtain: 

N/A 

10. 

Other : 

There  is  a  3  ft.  wide 

foundation  trench  under 
the  downstream  slope  with 
2-6"  perforated  pipe 
outlets  at  the  impact  basin. 


Diversion  and  Regulating  Tunnel 


N/A 


i .  Spillway 


Principal  Spillway  Emergency  Spillway 


1 .  Type 

2.  Length  of  crest: 

3.  Crest  elevation 
(MDC  Datum) 

w/f lashboards 
w/o  flashboards 

4.  Gates 

5.  Upstream  channel 

6.  Downstream  channel 


Drop  inlet  structure 
consisting  of  a  two- 
stage  reinforced 
concrete  intake  riser 
with  a  48"  reinforced 
concrete  pipe. 

16  ft.  (high  level 
inlet  weir) 


N/A 

152.0*  (MDC  Datum) 
(high  level  inlet 
weir) 

N/A 

Natural  channel 

21* long  impact  basi 
leading  to  the 
natural  channel 


Grassed  trape¬ 
zoidal  channel 


200  ft.  at  the 
control  section 


N/A 

163.3 ' (MDC  Datum) 

N/A 

N/A 

N/A 


7.  General 


N/A 


N/A 


j .  Regulating  Outlets 

The  only  outlet  is  the  unregulated  principal  spillway 
(See  section  1-3-i)  . 
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ENGINEERING  DATA 
Section  2 


2 . 1  Design  Data 

A  comprehensive  design  report  prepared  in  1965  by  United 
States  Department  of  Agriculture,  Soil  Conservation  Service 
and  entitled  "South  Branch  Park  River  Watershed  Protection 
Project,  Design  Report,  Dam  No.  2,  Bugbee  Reservoir,  Hartford 
County,  Connecticut"  is  available.  The  design  report  includes 
hydrologic  and  hydraulic  data  and  computations,  geology  report, 
soil  testing  report,  and  dam  stability  analysis.  Several  pages 
of  the  report,  pertaining  to  the  original  design  data  of  the 
dam  have  been  copied  and  are  included  in  Appendix  B. 

2 . 2  Construction  Data 

"As-Built"  drawings  entitled  "South  Branch  Park  River  Water 
shad  Project,  Floodwater  Retarding  Dam  No.  2  Bugbee  Reservoir" 
sre  available.  These  drawings  have  been  reviewed  and  found  to 
show  good  agreement  with  the  visual  inspection.  Certain  details 
have  been  copied  from  the  "As-Built"  drawings  provided  by  the  U.S 
Department  of  Agriculture,  Soil  Conservation  Service  in  Storrs, 
Connecticut  and  are  included  in  Appendix  B. 

2 . 3  Operational  Data 

Normally  a  pool  does  not  exist  and  water  level  readings  are 

not  taken  during  flood  impoundments.  According  to  the  owner, 
water  levels  have  never  risen  to  the  level  of  the  emergency 
spillway  crest.  No  formal  operation  records  are  known  to  exist. 


2.4  Evaluation 


a.  Availability 

Available  existing  data  was  provided  by  the  State  of 
Connecticut  Department  of  Environmental  Protection  who  are  owners 
and  the  U.S.  Soil  Conservation  Service  who  designed  and  con¬ 
structed  the  dam.  Location  of  the  available  data  is  given 
in  Appendix  B. 

b.  Adequacy 

The  engineering  data  available,  when  coupled  with 
visual  inspection,  were  generally  adequate  to  perform  an  assess¬ 
ment  of  the  dam. 

c .  Validity 

A  comparison  of  record  data  and  visual  observations 


reveals  no  significant  discrepancies  in  the  record  data. 


VISUAL  INSPECTION 
Section  3 
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3 . 1  Findings 

a .  General 

On  December  16,  1980,  engineers  from  Goodkind  &  O'Dea, 
Inc.,  performed  a  formal  field  inspection  of  Bugbee  Reservoir 
Dam.  Detailed  checklists  included  in  Appendix  A  were  utilized 
for  the  inspection  of  the  dam  and  spillways.  Photographs  show¬ 
ing  these  dam  features  were  also  taken  during  the  inspection  and 
are  given  in  Appendix  C  along  with  photo  location  plan. 

The  general  condition  of  the  project  is  good;  however, 
there  are  some  areas  requiring  minor  maintenance  and/or  monitor¬ 
ing.  At  the  time  of  the  inspection,  the  reservoir  area  was  dry 
and  two  to  three  inches  of  light  snow  covered  the  ground.  The 
snow  may  have  obscured  problems,  such  as  erosion,  settlement 
or  rutting. 

b.  Dam 

The  dam  is  a  grass  covered,  earthfill  embankment  with 
a  foundation  drain  trench  underlying  the  downstream  slope.  As 
shown  in  Photos  1  and  2 ,  the  alignment  appeared  good  with  no  signs 
of  vertical  or  horizontal  movement.  There  was  no  evidence  of  any 
erosion  on  the  dam  embankment  which  was  covered  with  a  two  to  three 
inch  layer  of  snow.  Minor  rutting  was  observed  along  the  crest  of 

the  dam  indicating  some  vehicular  trespassing. 

::o  evidence  of  any  downstream  embankment  seepage  was 

observed;  however,  since  the  reservoir  area  was  dry,  no  conclusive 
determination  could  be  made.  The  foundation  underdrain  system 
discharges  into  the  mesh-covered  impact  basin  which  prevents  close 
inspection  of  the  two  drain  outlets.  Observations  made  from 
the  top  of  the  impact  basin  indicated  the  outlets  to  be  clean  and 


cry. 
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c.  Appurtenant  Structures 

Principal  Spillway 

The  principal  spillway  consists  of  a  two  stage 
reinforced  concrete  intake  riser  with  a  48"  reinforced  concrete 
pipe  and  a  reinforced  concrete  impact  basin.  Impounded  storm¬ 
water  runoff  and  the  normal  brook  flow  passes  through  the  dam 
embankment  in  these  structures.  The  general  condition  of  the 
structures  was  very  good  with  no  evidence  of  any  concrete  crack¬ 
ing  or  spalling  (See  Photos  4  &  5) .  Located  at  both  the  high 
level  and  low  level  inlets  of  the  intake  riser,  the  metal  trash 
racks  were  well  painted  and  structurally  sound.  The  metal  safety 
mesh  cover  on  top  of  the  impact  basin  was  moderately  rusted  and 
showed  signs  of  minor  deterioration.  Observations  revealed  a  small 
pile  of  rip-rap  in  front  of  the  trash  rack  at  the  low  level  inlet 
of  the  intake  riser  partially  obstructing  the  brook  flow.  The 
channel  upstream  from  the  riser  was  clean  and  in  good  condition 
as  shown,  in  Photo  3 . 

Emergency  Spillway 

‘  Located  at  the  south  end  of  the  dam,  the  .emergency  spillway 

which  was  covered  with  a  two  to  three  inch  layer  of  snow  appeared 
to  be  in  good  condition  (See  Photos  7  &  8) .  There  was  no  evidence 
of  any  vehicular  trespassing  or  erosion  along  the  channel  floor  or 
slopes.  The  earthfill  dike  situated  on  the  horth  side  of  the 
spillway  appeared  stable  as  vas  the  rip-rapped  slope  along  the 
south  face  of  the  dike. 

d.  Reservoir  Area 

Primarily  consisting  of  wetlands  and  wooded  areas, 
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the  reservoir  area  contains  no  structures  or  recreational 
facilities;  however,  a  series  of  hiking  trails  have  been 
planned  and  will  be  built  within  the  reservoir  at  some  unknown 
date.  Numerous  residential  homes  border  the  reservoir  area 
which  was  dry  at  the  time  of  the  inspection, 
e .  Downstream  Channel 

The  channel  downstream  from  the  principal  spillway 

is  rocky  and  generally  in  very  good  condition  as  shown 
by  Photo  6.  Minor  brush  growth  was  noted  along  the  channel 
slopes  which  appeared  to  be  stable.  The  rip-rapped  area  just 
downstream  from  the  impact  basin  was  also  stable  with  no  evidence 
of  failure. 

3 . 2  Evaluation 

3ased  upon  the  visual  inspection,  the  general  condition 
of  the  dam  and  spillways  was  good;  however,  the  snow  cover  may 
have  obscured  problems,  such  as  erosion,  settlement  or  rutting. 

Since  the  dam  is  a  flood  control  project  and  the  reservoir 
is  normally  dry,  the  inspection  could  not  reveal  seepage  con¬ 
ditions.  Thus,  this  inspection  could  not  evaluate  the  seepage 
conditions  that  may  exist  when  water  is  impounded  in  the  reservoir. 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 
Section  & 


4 . 1  Operational  Procedures 

a.  General 

At  this  time  there  are  no  operational  procedures  such 
as  dam  surveillance  or  reservoir  level  readings.  The  spill¬ 
ways  were  designed  to  be  uncontrolled  and,  therefore,  would 
not  have  any  operational  procedures. 

b.  Description  of  any  VJarning  System  in  Effect 

There  are  no  warning  systems  in  effect. 

4 . 2  Maintenance  Procedures 
a .  General 

The  Town  of  West  Hartford  leases  the  Bugbee  Reservoir 
area  from  the  State  of  Connecticut  Department  of  Environmental 
Protection  and  is  responsible  for  general  maintenance.  A  copy 
of  the  lease  is  available  from  the  State  of  Connecticut  Depart¬ 
ment  of  Environmental  Protection,  or  the  Town  of  West  Hartford. 

The  dam  embankment,  emergency  spillway  and  portions  of 
the  reservoir  area  are  mowed  bi annually  by  the  Town  of  West 
Hartford.  In  addition,  the  upstream  and  downstream  channels 
are  generally  cleaned  and  cleared  of  debris  and  brush  annually. 

Representatives  from  the  State  of  Connecticut  Department 
of  Environmental  Protection  and  the  U.S.  Soil  Conservation  Service 
inspect  Bugbee  F.eservoir  Dam.  yearly.  The  general  condition  of 


the  dam  and  appurtenant  structures  are  evaluated  during  this  in¬ 
spection  and  recommendations  for  repairs  and/or  maintenance  are  made 
A  copy  of  the  latest  inspection  report  is  included  in  Appendix  B. 


Although  the  Town  of  west  Hartford  leases  the  reservoir 
area,  the  State  of  Connecticut  Department  of  Environmental 
Protection  has  responsibility  for  the  construction ,  operation, 
and  structural  repair  of  the  flood  control  works. 

4 . 3  Evaluation 

The  operational  and  maintenance  procedures  are  generally 
satisfactory  but  there  are  areas  requiring  improvement.  A  formal 
operational  procedure  with  records  of  maximum  pool  levels  during 
flood  impoundments  and  a  downstream  emergency  warning  plan  should 
be  developed  by  the  State  of  Connecticut  Department  of  Environmental 
Protection.  In  addition,  formal  maintenance  procedures  with  re¬ 
cords  should  also  be  developed  by  the  State  of  Connecticut  Depart¬ 
ment  of  Environmental  Protection  with  the  Town  of  West  Hartford  to 
insure  the  continued  safety  of  the  dam.  A  list  of  recommended 
procedures  for  the  operation  and  maintenance  of  the  dam  is  given 


in  Section  7. 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

SECTION  5 

5.1  GENERAL 

Buqbee  Reservoir  was  created  in  the  late  1960's  to  . 
reduce  potential  flooding  in  the  watershed  area  of  South  Branch 
of  Park  River.  Detailed  designs  were  prepared  by  the  U.S. 

Department  of  Agriculture,  Soil  Conservation  Service. 

The  Reservoir  has  a  contributory  drainage  area  of  1.86 
square  miles  which  is  moderately  sloping  with  average  slope 
of  approximately  4.5%.  A  good  part  of  this  area  is  developed 
and  has  several  town  roads  over  it  along  with  many  houses  and 
other  buildings. 

There  is  a  48-inch  outlet  pipe  under  the  dam  and  a  two-stage 
reinforced  concrete  intake  riser  upstream  of  the  dam  acting  as 
the  principal  spillway, and  a  trapezoidal  grassed  channel,  200  ft. 
wide  at  the  control  section  which  serves  as  the  emergency  spillway. 
With  the  pool  level  at  the  dam  crest  the  combined  spillway  capacity 
is  6,000  cfs,  whereas,  at  the  test  flood  elevation  166.3'  (MDC  Datum) 
the  capacity  is  3,400  cfs.  The  crest  elevation  of  the  dam  is  167.8' 
(MDC  Datum)  which  is  4.5  ft.  higher  than  the  emergency  spillway 
crest  elevation  of  163.3'  (MDC  Datum). 

5 . 2  Design  Data 

Detailed  plans,  the  as-built  drawings  and  the  design 
reports  are  available  at  the  U.S.  Department  of  Agriculture, 

Soil  Conservation  Service  in  Storrs,  Connecticut.  Required 


design  data  are  contained  therein. 


The  design  test  flood  inflow  for  Bugbee  Reservoir  Dam  was 
6,750  cfs  and  the  routed  outflow  was  1,880  cfs,  with  the  design 
highwater  elevation  in  the  reservoir  computed  to  be  167.75' 

(MDC  Datum),  giving  a  freeboard  of  2.05  ft. 

5 . 3  Experience  Data 

No  records  are  kept  of  reservoir  levels  during  the  times 
that  water  is  impounded  at  Bugbee  Dam. 

5 . 4  Test  Flood  Analysis 

Based  on  the  dam  failure  analysis,  the  Bugbee  Reservoir 
Dam  is  classified  as  being  'high'  hazard  potential  in  accordance 
with  the  Corps  of  Engineers'  Recommended  Guidelines  for  Safety 
Inspection  of  Dams.  The  test  flood  should  be  equal  to  the  prob¬ 
able  maximum  flood  (PMF)  which  was  accordingly  adopted  for 
analysis . 

An  inflow  peak  rate  of  runoff  was  calculated  for  1.86  square 
miles  of  watershed  area.  The  terrain  was  judged  to  have  average 
slopes  somewhat  more  severe  than  represented  by  the  "Flat  and 
Coastal'  category.  A  runoff  factor  of  1250  cfs  per  square  miles 
was  accordingly  adopted  resulting  in  a  runoff  equal  to  2,325  cfs. 
An  overflow  of  1,680  cfs  from  Talcott  Reservoir  was  added  to  the 
runoff  increasing  the  Bugbee  Reservoir  test  flood  to  approximately 
4,000  cf s . 

A  triangular  hydrograph  was  constructed  using  the  method¬ 
ology  given  in  the  'Hydrology,  Section  4,  SCS  National  Engineer¬ 
ing  Handbook'.  The  peak  inflow  rate  of  2,325  cfs  and  a  total 
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runoff  of  19.0  inches  for  the  PMF  were  used  to  construct  the 
inflow  hydrograph. 

Flood  routing  through  the  reservoir  was  assumed  with  an 
initial  water  elevation  of  163.3'  (MDC  Datum)  which  was  at 
the  crest  of  the  emergency  spillway  control  section.  The  test 
flood  produced  a  maximum  discharge  of  3,400  cfs  which  is  con¬ 
siderably  less  than  the  spillway  capacity  of  6,000  cfs,  the 
latter  being  175%  of  the  former.  Considering  the  peak  test 
flood  pool  elevation  of  166.3'  (MDC  Datum)  freeboard  to  the 
top  of  the  dam  is  1.5  ft. 

5 . 5  Dam  Failure  Analysis 

A  dam  failure  analysis  was  made  in  accordance  with  the 
Corps  of  Engineers'  Guidelines.  Failure  was  assumed  with  the 
water  level  at  the  test  flood  elevation  of  166.3'  MDC  Datum. 
Assuming  a  dam  breach  size  of  164  ft.  wide  (40%  of  dam  length) 
and  18.5  ft.  high,  the  peak  release  rate  was  20,000  cfs. 

The  height  of  the  flood  wave  was  approximately  11  ft.  at 
the  first  cross-section  (Sta.  5+0) .  Two  additional  cross- 
sections  were  analyzed,  the  last  one  being  5,000  ft.  downstream 
from  the  dam.  Flood  routing  computations  were  done  taking 
into  consideration  the  available  valley  storage.  The  resulting 
flood  elevations  and  the  values  of  the  routed  flood  flows  are 
shown  in  Appendix  D.  At  the  last  cross-section  (Sta.  50+n> 
the  flow  reduces  to  16,000  cfs  and'  the  wave  height  to  10.5  ft. 
which  still  have  considerable  potential  of  causing  substantial 
flooding  of  properties  further  down  from  Brookside  Boulevard  and 
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North  Main  Street.  The  depths  of  flow  in  the  stream  in  the 
area  of  15  downstream  houses  considered  with  the  last  one 
being  2,700  ft.  from  the  dam  are  4  feet  (pre-failure)  and  11 
feet  (post-failure) .  These  houses  which  are  located  on  Asylum 
Avenue,  Fox  Chase  Lane,  Pioneer  Drive  and  Harvest  Lane,  are 
subject  to  flooding  under  test  flood  conditions.  Under  dam 
failure  conditions,  they  will  be  flooded  to  depths  of  1  to  3 
feet  above  their  first  floor  elevations. 

Many  houses,  streets  and  State  Route  4  (Asylum  Avenue) 
will  be  flooded  as  a  result  of  the  dam  breach.  The  economic 
loss  may  be  excessive  and  more  than  a  few  lives  may  be  lost. 
As  such,  the  Bugbee  Dam  is  classified  as  'high'  hazard  poten¬ 
tial. 

Dam  breach  calculations  are  included  in  Appendix  D. 
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EVALUATION  OF  STRUCTURAL  STABILITY 
Section  5 
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6 . 1  Visual  Observation 

The  visual  inspection  revealed  no  structural  stability 
problems;  however,  as  shown  in  the  detail  photos  in  Appendix  C, 
two  to  three  inches  of  snow  covered  the  dam  embankment  and 
emergency  spillway.  Areas  of  erosion  and  rutting  and  animal 
burrows  may  have  been  obscured  by  the  snow  cover.  The  reservoir 
was  also  dry  at  the  time  of  inspection;  therefore,  seepage  that 
may  exist  when  water  is  impounded  in  the  reservoir  was  not  ob¬ 
served. 

6 . 2  Design  and  Construction  Data 

A  review  of  the  available  data  indicates  that  the  dam  and 
spillway  were  adequately  designed  for  structural  stability 
(See  pages  B-2  to  B-ll  in  Appendix  B) . 

6. 3  Post  Construction  Changes 

The  available  data  does  not  indicate  any  post  construction 
changes . 

6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1,  and  in  accordance 
with  Corps  of  Engineers'  guidelines  does  not  warrant  further 
seismic  analysis  at  this  time. 
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ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

Section  7 
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7 . 1  Project  Assessment 

a.  Condition 

Based  upon  the  visual  inspection  of  the  site  with 
the  snow  cover,  review  of  available  data  and  past  performance, 
the  project  appears  to  be  in  good  condition.  No  evidence  of 
structural  instability  was  observed.  The  dam  is  generally  in 
good  condition  with  areas  of  some  concern  which  require  main¬ 
tenance  and/or  monitoring. 

Any  structural  instability  that  might  occur  due  to 
seepage  when  the  reservoir  contains  floodwater  could  not  be 
evaluated*  since  the  reservoir  was  dry. 

Based  upon  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharge"  dated  March,  1978,  peak  inflow’  to  the  lake 
is  4,000  cfs  ;  peak  outflow  is  3,400  cfs  with  the  water  level 

1.5  feet  below’  the  dam  crest.  Based  upon  our  hydraulic  com- 

*  * 

putations,  the  spillway  capacity  with  the  pool  level  to  the  top 
of  dam  is  6,000  cfs. 

b .  Adequacy  of  Information 

The  information  available  is  such  that  an  assessment 
of  the  condition  and  stability  of  the  project  can  be  made. 

c.  Urgency 

It  is  recommended  that  the  measures  presented  in  Section 

7.2  and  7.3  be  implemented  within  two  years  of  the  owner's  receipt 
of  this  report. 
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7.2  Recommendations 


It  is  recommended  that  the  owner  employ  a  qualified 
registered  engineer  to: 

1.  Inspect  the  dam  during  the  time  that  water  is  impounded 
in  the  reservoir  with  particular  attention  to  locating 

possible  seepage. 

2.  Inspect  the  dam  at  a  time  when  there  is  no  snow  cover 
with  particular  attention  to  locating  areas  of  erosion 
and  settlement  and  animal  burrows. 

The  owner  should  implement  the  recommendations  of  the 
engineer. 

7 . 3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures 

The  following  measures  should  be  undertaken  and  con¬ 
tinued  on  a  regular  basis. 

1.  Surveillance  should  be  provided  by  the  owner 

during  periods  of  unusually  heavy  precipitaton 
and  high  discharge.  The  owner  should  develop 
and  implement  a  downstream  warning  system  to  be 
used  in  case  of  emergencies  at  the  dam. 

2.  A  formal  program  of  operation  and  maintenance 
procedures  should  be  instituted  and  fully  docu¬ 
mented  to  provide  accurate  records  for  future 
reference  including  recorded  pool  elevations 
during  flood  impoundments. 


3.  A  comprehensive  program  of  inspection  by  a 
registered  professional  engineer  qualified  in 
dam  inspection  should  be  instituted  on  a  biennial 
basis . 

4.  Remove  the  pile  of  rip-rap  situated  in  front 
of  the  trash  rack  at  the  low  level  inlet  at 
the  intake  riser. 

5.  Repair  and  paint  metal  safety  mesh  cover  on  top 
of  the  impact  basin. 

7 . 4  Alternatives 

-nis  study  has  identified  no  practical  alternatives  to 
the  above  recommendations. 
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ATTACHMENTS 

1.  Pom  SCS  3^4,  Soil  Mechanics  Laboratory  Lata,  1  sheet. 

2.  Pam  SCS  335*  Tri axial  Shear  Teat  Bata,  1  sheet. 

3.  Perm  SCS  352,  Compaction  and  Penetration  Resistance  Report,  2  sheets. 

4.  Perm  SCS  353*  Filter  Material,  1  sheet. 

5.  Geological  Plans  and  Profiles. 


DISCUSSION 


rOUHDATION: 

A.  Classification!  The  material  on  the  right  abutments  consists  primarily 
of  KL  material.  Semple  63W6U  from  the  aplllvay  Is  assumed  to  be  repre¬ 
sentative  of  the  material. 

Basalt  bedrock  under  Ilea  the  flood  plain  at  depths  of  from  about  3  to  7 
feet.  The  flood  plain  sediments  ere  logged  primarily  as  EH  with  boulders 
at  the  surface  act  the  base  of  the  left  abutment. 

The  upper  portion  of  the  left  abutment  Is  logged  as  a  loose  sand. 

-  -  Ha  foundation  samples  were  submitted.  _  _  ... 

EMBANKMENT; 

A.  Classification:  The  material  free  the  emergency  spillway  Is  classed  os 
non-plastic  ML.  Samples  from  Borrow  B  are  classed  as  SC-SM  and  CM  or  SM. 

B.  Compacted  Density:  Standard  Proctor  compaction  tests  on  Samples  63W&LI 
and  63W612  resulted  in  compacted  densities  of  110. 5  and  U4.0  p.c.f., 
respectively. 

C.  Shear  Strength:  A  triaxLal  shear  test  was  mode  on  Sample  63W61I.  The 
test  samples  warm  molded-  to  95  percent  of  Standard  Proctor  density  and 
soaked.  She  degree  of  saturation  reached  was  low,  but  this  Is  not  expect¬ 
ed  to  a  significant  effect  on  non-plastic  material  such  as  this. 

have 

We  would  suggest  strength  values  of  ^  -  35**  e  -  0  for  design  values. 
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SLOPS  STABTUTT! 

non-coheaive  material  each  as  this,  dravdovn  is  the  moat  critical  condition, 
infinite  slope  analysis  applies.  With  this  analysis,  the  factor  of 
sty  obtained  for  a  3;1  slope  is  O.96  end  1.14  for  a  3  l/2;l  slope. 

addition  to  the  infinite  slope  analysis,  the  sliding  wedge  Method  was  used 
check  the  stability  of  the  downstream  alope.  With  a  drain  considered  at 
■  0.6,  the'  factor  of  safety  obtained  for  a  2:1  downstreams  slope  vas  3.0. 

In  both  analyses,  the  shear  strength  used  was  »  35*,  c  »  0. 

BSaSMKSDAZXOHS 


A.  Centerline  Cutoff i  The  cutoff  trench  should  extend  to  the  hard,  pan,  as 
shown  on  £  profile,  at  least  through  the  flood  plain  section.  A  minimum 
trench  depth  of  5  feet  Is  suggested  for  the  abutments.  It  may  be  necessary 
to  deepen  the  trench  somewhat  on  the  left  abutment  In  order  far  the  trench 
to  bottom  below  the  loose  kerne  sediments. 

She  trench  should  he  backfilled  with  ML  material  like  Sample  63W61I  and 
compacted  to  a  minimum  of  95^  of  Standard  Proctor  density. 

B.  Principal  Spillway:  It  appears  that  the  conduit  can  be  bedded  either  on 
bedrock  oa*  the  hard  pan  layer .  We  assme  from  the  graphical  log  of  barings 
that  the  herd  pan  baa  a  standard  penetration  resistance  of  99  blovs/foot 
In  test  hole  302.  If  this  asstuptlon  is  correct,  the  foundation  may  be 
considered  as  non-yielding . 

We  hare  also  assumed  that  the  hard  pan  layer  is  a  tight  CM  and  that  seep¬ 
age  along  the  conduit  will  not  be  a  problem. 

C.  Drain:  We  recommend  a  drain  to  control  the  phreatic  line  and  also  to 
provide  a  safe  outlet  for  seepage  that  by-peases  the  cutoff  trench. 

A  pipe  and  filter  drain  at  about  c/b  -  0.6  is  suggested.  The  suggested 
filter  limits  are  shown  on  the  attached  Pans  SC8  35^*  SC -SR  material  like 
Sample  6ju6l2  may  be  used-betveen  the  XL  embankment  material  and  the 
filter  material. 

As  an  alternative  to  the  graded  filter  suggested,  it  may  be  possible  to 
use  SP  and  QP  material  like  that  encountered  in  test  hole  U  as  a  blanket 
or  as  a  large  trench  drain.  We  do  not  know  the  gradation  of  this  type 
material  wad,  "therefore,  cannot  make  specific  recommendations  concerning 
Its  use. 
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S.  Selection  of  Material t  There  is  sufficient  ML  material  like  Sample  63*611 
in  the  emergency  spdLlvsy  to  construct  the  proposed  embankment.  Therefore 
a  bosogeneons  embankment  is  recommended..  Material  like  Sample  63*612 
should  he  used  between  the  ML  and  the  filter  or  drain. 


All  aaterial  should  be  placed  at  a  minimal  of  95^  of  Standard  Proctor 
density  with  the  moisture  content  controlled  slightly  on  the  vet  side  of 
optimum. 


I.  Slopes :  The  following  slopes  are  reccsnendedi 


Upstream:  3  l/2:l. 


V  v 

H  -  u . 


Downstream:  2:1  with  the  phreatic  line  controlled  by  a  drain. 

**/r'  o 

t  -V ;  -v, . 
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GEOLOGY  REPORT 
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II. 


Surface  Geology  and  Physiography, 


Bugbee  Reservoir  lies  i'_  the  western  portion  of  the  Central 
Connecticut  Valley.  Set  in  an  area  of  gentle  topographic  relief, 
the  left  and  right  abutments  have  slopes  of  6  and  17  percent 
respectively.  The  width  of  the  floodplain  at  the  centerline  of 
dam  is  approximately  50  feet. 


The  dam  site  itself  is  underlain  by  the  Triassl'c  Hampden 
Lava  member  of  the  Meriden  formation.  Glacial  till  is  the 
predominant  surficial  cover  at  the  site.  This  however  becomes 
overlain  by  sediments  of  a  small  kame  on  a  portion  of  the  left 
abutment. immediately  north  of  the  proposed  centerline  of  dam. 

A  ridge  of  comparable  material  is  found  approximately  800  feet 
vest  of  the  dam  site  and  may  be  best  described  as  an  eslcer-type 
deposit. 


No  adverse  geologic  conditions  such  as  landslides  or 
structure  were  observed  or  detected  during  the  site  investigation. 
The  condition  of  the  streambanks  and  channel  are  stable  and  no 
erosional  effect  is  anticipated  as  a  result  of  the  proposed 
structure. 


Subsurface  Geology 


A.  Centerline  of  Pam 

Three  holes  were  drilled  along  the  centerline  of  the 
structure.  In  addition,  two  backhoe  pits  (TP-3  and  TP-4)  were 
dug  for  Bailer  Testing  during  their  preliminary  investigation. 
TP-4  was  dug  approximately  1.5  feet  above  top  of  dam  on  the  left 
abutment  in  a  small  kame  consisting  of  silty  sands  to  7.0  feet 
giving  way  to  poorly  graded  sands  and  gravels.  Holes  3  and  302 
were  drilled  on  the  centerline  of  the  dam.  Depths  to  bedrock 
in  the  two  holes  were  7.5  and  5.0  feet  respectively.  The  first 
four  feet  in  hole  3  penetrated  nested  boulders.  Underlying  this 
is  a  very  dense  till.  In  hole  302  a  very  dense  till  was 
encountered  at  2.5  feet  with  refusal  at  5.1'.  On  each  of  the 
two  holes  5  feet  of  rock  was  drilled  to  determine  rock  type  and 
condition.  The  bedrock  was  the  Bampden  basalt  and  was  in 
generally  good  condition.  Some  minor  vertical  and  horisontal 
fracturing  was  noted  in  hole  3  whereas  3.5  feet  of  unbroken  core 
was  obtained  from  hole  302.  Hole  2  was  drilled  as  a  15  foot 
upstream  offset  from  the  centerline.  The  hole  was  located  in 
what  appeared  to  be  the  remnant  of  an  old  stream  channel  and 
abutment  scour.  No  low  volume-weight  materials  were  found. 

Very  dense  till  was  encountered  at  2.0  feet  with  refusal  to  the 
split  spoon  and  casing  being  met  at  7.5  feet. 
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Abutment  materials  range  from  loose  silty  sands  and  gravels 
grading  into  dense  boulder  till  on  the  left  abutment  to  relatively 
fine  grained  sands  with  low  plasticity  silts  on  the  right 
abutment. 

Depth  to  the  vatertable  in  the  valley  bottom  is  within  2.5*  and 
the  rate  of  recharge  is  estimated  law  to  medium. 

Centerline  of  Outlet  Structure 


Three  holes  mere  drilled  along  the  approximate  centerline 
of  the  conduit.  Hole  302  has  been  described  in  the  preceding 
section  -  Centerline  of  Dam.  The  downstream  hole  (#301) 
encountered  bedrock  at  2.9  feet.  Some  very  minor  vertical  and 
horizontal  jointing  was  found  in  the  basalt.  In  hole  303, 
bedrock  mas  drilled  from  3.0  to  6.0  feet.  Minor  Jointing  again 
mas  common  throughout  the  vertical  section  of  rock.  Groundwater 
is  found  within  1.5  to  2.5  feet  of  all  holes  drilled.  ,The 
material  overlying  the  bedrock  in  all  holes  drilled  is  primarily 
a  fine  grained  silty  sand  having  been  tentatively  classified  as 
SM. 

Emergency  Spillway 


Seven  holes  were  dug  in  the  emergency  spillway  area  to 
determine  the  presence  of  bedrock  and  evaluate  the  adequacy  of 
the  materials  for  use  as  borrow.  All  holes  were  bottomed  either 
at  or  below  grade.  The  materials  in  all  the  holes  are  very 
similar  and  have  been  tentatively  classified  SM-ML  pending 
laboratory  analysis.  The  SM-ML  is  a  very  fine  to  fine  grained 
sand,  poorly  graded  with  the  silt  fraction  exhibiting  a  low 
plasticity.  Some  cobbles  are  present  but  boulders  are  rare. 
Hardpan  mas  hit  in  pits  202  and  205  at  a  depth  of  4.0  feet. 

Ho  bedrock  mas  observed  in  any  of  the  test  pits.  One  sample 
(#201)  was  taken  from  the  area  of  maximum  excavation  for  labor¬ 
atory  analysis  for  use  as  borrow.  The  material  at  the  base  of 
the  spillway  excavation  will  be  the  previously  described  SM-ML. 

Borrow  Area(s) 


The  anticipated  primary  borrow  source  area  is  the  emergency 
spillway  whose  excavated  material  pending  laboratory  analysis 
is  planned  for  the  entire  embankment.  The  conditions  and 
materials  have  been  described  in  the  foregoing  section. 

A  secondary  borrow  source  area  is  also  available  from  an  esker- 
type  ridge  approximately  800  feet  west  of  the  proposed  centerline. 
Five  test  pits  were  dug;  3  of  which  were  sampled.  All  test  pits 
except  105  were  relatively  coarse  grained.  Pit  105  which  was  on 
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Renarks : 


Rip  rap  used  to  build  small  dams  in  outlet  channel 
should  be  placed  back  on  the  slopes. 


Inspected  by:  Victor  F.  Galgowski 
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U  *  Unsatisfactory 
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Title  Supt.  of  Dam  Maintenance 
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Photo  1  -  View  looking  east  along 
the  upstream,  side  of  the 
dam  embankment 


Photo  2  -  View  looking  south  along  the 
top  of  the  da"  embankment 


Pete : 

Photo  1  taken  December  20,  1980 
Photo  2  taken  December  16,  1980 
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Photos  taken  December  16,  1980 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


SINGHAL  ASSOCIATES 

CONSULTING  ENGINEERS 

(CIVIL.  HYDRAULICS.  SANITARY) 

827  MAPLEDALE  ROAD,  ORANGE.  CT  06477 
TEL:  (203)795-6562 


feuGfi>EE.  RESERVOIR  DAK1' 


Job  ZZ—ZZ 
Sheet  Number 

Date  2.2  4  .  K2>fr 

By  R-<s _ 


T&ST  Flood 

TME  PROJECT  OECtlveS  P.VMOPF 

DfcAihjACE  AREA  OP  |-&G»  Sp.  MILES,  "PLUS  A  ^-fALCtTIT  RESERVOIR. 

“The  TERRAIN  was  am  average  SLOPE  OF  .A-s-/. 
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OP  Tv>r.  cm?'  oc  ivfst  Mart  for\>  and  hartfoFD  On  Tvu.  tmwr 
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and  Tl  •=  T-A7x4-3  -  li-5  HOURS. 
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